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(54) SEMICONDUCTOR MEMORY 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor memory in which 
high speed read-out of data being equal to 'pipeline read-out' can be 
performed and chip area can be reduced. 

SOLUTION: This device is provided with a sense amplifier 4 sensing data 
from a memory cell array 1 , column gates 3 connected in series by two 
stages or more, column gate driving circuits 5, 6 selecting and driving 
this gate 3, a data latch 7 latching sensed data, a multiplexer 9 selecting 
successively latched data and transmitting it to an output section (Data 
Out), and an address control circuit 8 selecting a column specified by an 
address selected next by reversing a driving signal driving at least one 
stage out of the gates 3 while this multiplexer 9 selects successively 
data, and sensing data in accordance with an address selected next by 
the sense amplifier 4. 
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(/W7°^^>'t!lff^^-&^) Ci;-c\ f^lgPC-feyXBtK 
[0 0 3 0] m^HjL-f—^ (EataOut)J±, CLKPfoti^^ 

[0 0 3 1 ] S-f , 7 FPX/-^y Ftx;^^n§K*m 

L|g§a7FPX^. ^7 7V^^-7VMB^/CE= "kw" 
7 ^^n/c7 F l-Xfc L/cTb^'j T. 7- FIS (WLO) *5 J; 

tf*^Ay-F (CG1_0. (J22_0)\Z'U77stl''m\\^t\. 

AD. BO. CD. DO©^e'>y hlit-oi>T-tryX;6?jf^&^n 
§0 iin6 47FWX^3W-^f*\ B|Uc^-rT-:Jf 

[0 0 3 2] ii©r-^ftti;f7«a5nsii 

M. Bi. ci. Di®#H^>y F^^-feyx-r 
Sg^mLr-^fiiLTDO*^tHtf^n^S-eic. -fey 

X^|«TL. ^^f-^frLl^x-^tMff-rSi:. do© 

[0 0 3 3] Z.(Dii')rsm\W'mm'^tcib(D7 FUX 
ffiJfPIUSS 8 ©-f^^iJ;&H 7 , &t>'m^J-7;l/-3^7V^Xf|!iJ 
iHHifSo-f iJ;&H 8 iziTsto 

[0 0 3 4] .H7 t^-r7 Fl^XWSIigS. StfHS 
t^-rm;fjv;V^:/L'^^XW@gS-ea. $^46^7 Fl^ 

So 

[0 0 3 5] S/c. H6~g|8T-(±, l^nv^l-r- 
^77 F©#Mti:i&ia-^IISLTi/^S/^\ ^n>y ^Mr^ 
Sii;^gp©-feyxBfrEgi;©lllfiT\ m^iSiz ^u-j^ 1 
r-^77Fi;-rSi&&fc;i±. 8 i^n-y i^;&*7y F L 
.m CEL_2>&SK^ii:n{£j;t/\ 

[0036] (m 2 i»iD m 1 Its 

y ^-U -77 i^-tX^&^^L^tlOTL/co *il 2 
[0 0 3 7] H3 tC7KL/cM,M7i'-tXa. H 1 IZifcT 
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[0 0 3 8] lf«W^S^7^-feX®#^{i:. 111(^7 F 

§ ^fv&^o mitmatm i o ^ *-fe;i/*^raBfii 
f?2nS'i:vgA^fe§„ mi oicTT.-rtm-^t^^i'i. mi 

IZjT^l.fcii'yhf- F 3 ©1»ij!c^fflt.\ H 4 fc^L/c* 
^Ay— FiMij|lIS§6©fM-^raTERLEAVE= "km" 

[0 0 3 9] Hi t^-r-tr;l/SJiSc-?l±. 1 Mo^i'yX7 
iO yt/fefcD 4*©e^y Ffi^fJD STTV>;So 7 F^X 
«^fcLfc*^^T 1 *cDe-y Fis^5iK-rsjai**2 

H"-7 F©7FbXfM^f*^fentf+5>T-feSo 
[0 0 4 0] LA^L, -t yX7y 7"di;f3©v;l/^7Vi7 

■9'lc:fg|5LTt/^Sa3L_i, a3L_ofe, 032©;^;^^^— F 

l»lH]g§ 6 1 At) L , 4 oco-fe y X 7 y 7°Sl;: ceeO* 

vAy- Ffi-^f-Sr-f-^Tt^lj-Tl^So 
[00 4 1] d f i:. 87 F bX (aaL_2,CEiL_i,cnL 

_o) = (o,o,6)~(i,x,i)^>©-fe;V©ffi^^5. ffi«OS^L 
4 7 F ^X^©-b;V^S#?-e^ S j; d ic^^o 032^ 
20 mrt^mAlc^-Tii'yh'f- FlgftSgSG fc*3t/>T. 

ft^iNiERiEAVE= "im" htmi. IfWFL-XfCjSU 

TBI 0(DJ;9^p5]HtMKAMfl^-efe§o 
[0 0 4 2] ||^&7F^XA^(o,o,o) = 0©ii#aSltlc 

7F^xo~3^D^2;^^«^i^•rSo ^lt. mawa 

7FUX(0,0,0)=l(Dil^tJ±. CG2_1,2,4,6 (CG2_071i 

?5:<a32_i) ;&|g<iliiT\ 7FbX l~4©^L/c 
4 7F^X-fe;I/;&^-r^ilii*^l?#§o 4 7F^X5^ 

^ 7 ) ICV^y ^Lfcfl. CDL_2*S^$'li:'S ilC132_0,3,5, 

50 7A^^?n7 FbXo,5,6,7(D-tr;V^K^m-r C iit^ 

So 

[0 0 4 3] 4 7 Fl^x^^c7)ir;l/^iryxL/c{ttt. cd 
l_2^KIe^-IJ:S d i; "e^I D © 4 7 F ^X^^©-fe;l/-Sr^ 

[0 0 4 4] il©«jt^ffll.^/cti-&©tiSW^Jg^7i' 

■fexiftft ouy^-(ym^\^V) o^^-(^y^^^mi 

Uzmr. 7F^X©fi»Stt. miHW^IiiiMi; 

■efe D . H 7 1 ^L/t7 F bxffl®i0ss 8 -^im-rnii. 

40 [0 0 4 5] Hi 1 "ea. ii'yhf—YosijitmSM 
K^ti. Di^tlitL/cm. AofcH-^TfillLrm^-r 
So 8 7F1--X^73';grl m/cij-fti^LT. ^Ct^^r-^m 
t (Data Out) /^il:i6SftiJfPfeg^fc"SIIg-?'<g.So 
[0 0 4 6] Smw»7i'irxtil2^ffl 
je^©7^-trXi;tt. ttl;tfv;l/9^^b^XMii©Ev^/g 
lt^©-?\ mtfv;l/9"-/b^XMili©fS©ffi*f^iaf5» 
^Sili:-e. if'J5?)©7i'^Xfe^-f-y7°±T'^Jl^ 
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[0 0 4 7] H9fc^L/cttitfv;l/9^:/Pi?X 

t'#So Mf*Wfctt^ M;ltfg|8ffiOxi7Xi';l/->':/' 
NO R 2 1 tm9rp(D]]mm2 2 il^&St/^tMMgla 

[0 0 4 8] S/c. ®K ®2^»»)«7?i;fe. 4 
ii\ 1 6 7FbX©>'iJ7;l/7^-bXA^^ia-c'#So 

[0 0 4 9] (® 3 ^wf^n) ® K m 2 mmmi±^ 
^3mmmi±. ffi^we^i/^s^u7;v7i^^ 

X. »^7 F ]yXt)^m^ TV ^ < S/ y 771/7 ^-trX 

[ 0 0 5 0 ] d ©f§H^©ii 3 mmmi^i%^ n o r 

^ 7 a ^ ^ U ©H^IJ^H 1 2 t . tiiie^T^l ^11^7 

i7-fex©7^-trXIiii^;S-0i 3tc^rL^'n^t-o 

[0 0 5 1] tiiie^t:'^t,>ai^7^-trX(DJ:i-a-{±. 7 F 
l^X@»;&*'i7yF7^y7°-r^i2:'S;6^fe^o ii©J;-5^ 
7 F l^X <> y F 7 yy-e^ S 7 F 

8tD-fMl 4 (A) ^fc. mi A CB) 

Hi 4 (A) ic^-rass^n^y^i OO©-0gS^« 

[0 0 5 2] 01 4 (A) t^-r7Fl^XM®[HliiS8t 

j;ntJ\ 4 ^ n -y a3L_2^j^ ±f4cD7 F UX^&Hi 
i^*'i?yh7<y7XTlKo 
[0 0 5 3] —75", aoL_o, a3L_l-&ffi-:?T:^n>y^t|E!I 

tm*-rsm*v;v^7Vi7xsijfp@m. hi 5fc^ 

■r J; 9 H 9 tC/T^L/c:til;b^7V9"7V^XfiJfflI0li§i: 
[0 0 5 4] fc/cU ll$a7FUX*^ (CDL_2,CaL_l,CDL 

_o) = (0,0,0). (i,o,o)I^51-'/ci;/W7°9^>1%^mLc9 

tH:tj;^)U i7n-yi7-t:fEg[c;^t3:^t.^^--X//^i:So Mx. 
imyhT Y'^Tsif (1,0,1). gpi57 FbX 5(7)tf^-&€- 
;l So Sn?^m Lll^acllWOir y X T7 F UX 5, s, 7, 0 
(bi,ci,di,ao) cD-b;l/^iaR. IsIBf-feyx-TSo ^ti 
?)CDr-:Jf^m^J-rs[l|ic:. 4 7 F^X(D-fe;l/*-fe 
y Xf ^ t> It T^ i0k 5 , 6 , 7 , 8 (Bl , a. , Dl , A2 ) © 4 
-DOx- L^ltnff * ^l- ^© 7 F bX 8 

(A2)©-fe;W±5SR^nTi/^^t/\ iirL^KK"rSf':acG 

[0 0 5 5] L/c;^)^-:3T. 7 FbX 7(D-b;l/'r-^?^m 

^iStt. Hi 5fc:^-rmA^;V9^7Vi?xMiP@f&tfc' 
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1 5 1 tH;^jv;l/^y^^?XM®@^-eft. 4 ^^n >y ^;^7 
•i'yFMfc:. mAx-^?SR(D7FbXAMcur_i,ajr_ 
0) (1, 1) fc^S i; . * 7 y F 7 -y 7°^^rr-r S J; d 

[0 0 5 6] H 1 6tt. fiIlWT:4t.«7i7-feX»ft 

7 nY7 v-f yfl^^imL) ^^-rtdfl^^^ 5 y^'HTfe 

So 

[0 0 5 7] Hi 6 t^-r cfcd !iilWT*(/«7 

io ^^-fexm $a46©8 7Fux^^^tH-rr^t. 

WSr FPX*'So«^?>«; S;^3^n >y ^CD-^X-T F 
;^)^ AS A^ife i; a n 7 7 F bX^'s-t?] ||t3 s S TilJE^^i: < 

[0 0 5 8] ^-iiZh.. CGi©/j-7Ay-Ff|iJiIfecG2© 

a jlis^ <3lf^^U7;F7^-tx«grfe^ la^ 
U CEi{±H>y F^i:^»©*^Ay-h*^#ftU ^ 

[0 0 5 9] ^ l; kibiih ^, 4 ; /jiimia. 

[0 0 6 0] +^f*„d|M-^iLM cii in I TF^rY^tirt i 
T^^-rS^a^ ^ iJ ■fe;^^^X-\7c^j;^J v A ( li' ^y h 
t S C il TSn°n^S ^SS ^ 

*tHU 7i^-feX^nTt/>«7F^X^ti:K^m-r'^ 

^i^^^^snrt/ H ^ yx 7 y :/tHtf^ 
^Dms u ^y^ys^TMic'ov^TiiB^-rSc 
50 [ 0 0 6 1 ] H 1 7 a c (7)fgH^(73m 4 mmmm^ n 

(X-^7;^7^i.) -&fix/c^^U-fe;F7 
t^LT. yi;7;l/7^irX'&^Ji-rs«i;XlrfeSo 
[0 0 6 2] Hi 7te^-rj;^t. |fl4^M$il'ea. 
H 1 ©liiStcinx.. jm.ti'7hf% S /A 4 RDi;. TtftA 
^Afflx-^^>y^7RDi:^^tt. -feyXBffi. *f*-fe 
;i/ii^^fc%ft-fe;i/ (x-^7-fe;i/) ^-feyx-rSc 
T. r-^?ffitHft. Atf7FbXii^a7F^Xl^ 
fc:)SC/cEiisex-^i:^J:t|?iU t-y F L/ci; 
40 ^tcti, 7T:*;^'^AfflS /A 4RD-e-feyx^rL. rCft* 
^Am-r-^^-y^7 RDt^^y-T^^n/cx-^^. fJi^J 
-r;l/^7°lx-i'-9-9' fciD. ^^7 F^XtjSC/cr- 
^'7i^^-y^^rLTV^ST-^^>y^7 tf^;lT. 
^i:.Mx-^?^-y9^7RD^j^-rSd;-5{c;-rSo «B 
c©j;^^tfi;tfv;Fg^^b^4t9' -^mwm 
mjVi^'^U^^mSo Kmti^L.l±. e7FbX7 
^^■feX^ft. x-^m*gPlT'^yX7y/ffi;tf^v;F 

9^7Vi'x-rsc:i;T\ x-^rm^m^^'^m-mm 

50 [0 0 6 3] K**yA®Ayi^^— Fti. 
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[0 0 6 4] f~^\^ti^(D^}V^fly-!;7.'^'<D7m.^ 

[0 0 6 5] \HWr FbX (CDL_2, CDL_3<i; D±fli7 F 

X. RDIO_0,RDIO_l,RDIO_2,RDIO_3(iB#^X.CD I /O^ 

feSts-To dOif-a-r-^'I'Mfi 1 6 I /omSo 
[0 0 6 6] rtgP7 FbXt 4 7 FbX-b;bCi3i 
JR. ■feyXillllBftFuser-^'^Sc^^l?^. H18CD* 

"yhR/Y^m^^mmm^i ot^-y-f-rso ^:«Bf 

."^fl?. K#»xcDi2:->B*7FUX<h I /Oi±?:^iSS©-c- 
r-^tii;f3Btit. ?r<fir-^ftil**disablefCLT*5 
< . V"; 7;l/7^'-trXT«^m7 Fl^Xfch^y F Lfc 

R7Dr-^rcDf3^y-F^|g^ffi*fr^o 
[0 0 6 7] Riser-^fCD^^^jAWi. 4 7FbX-t;l/ 20 

©raaf -fe yxf^Jti^T-rna' j;t/\ -lar-jic: ^ -& u -tvi/ 

©■feyXBffgcD7a*^ftt/^©T\ FuseO©^WA^^II'fti'SJi-!;7 
[0 0 6 8] (mS'J^ffilfJii) m5'JiMS)fj!iii, i:«5S 

[0 0 6 9] H 1 9 a. ^o^M(Dm5mmBmim^ 

[0 0 7 0] ±BHm4 W^SlTli. Jtft^^AlC^ 

^n/c-tryx7y:/4RDfer-^r7^y^7RD^^-5. r 5o 

-^ftti;bEIf©v;Vf-7V:i7XcD^t. T~^m^^^^ 
[0 0 7 1] L*^U 5T:*-fe;l/x-^<hcoB^mf±. 
fe^irefeSo ^cDii^(D«)?ic'&H 1 Qfc^-To 

[0 0 7 2] Km:^^L.imm^tirc^yx7yy4 kd 

97^7' Rise-eJtS^nfc^a*^A7FUXt 

?^jSL'/c*^A©-tyX7y7°4cDffi;f3^ll^mT. 

mm±. H2 0©j;dfc:4;So 

[0 0 7 3] H2 0lC7r<rmici:ni£. ^S-fe;!/^-:? 
tt. ■b.yXfc'j;t>r-^?^y9^*mTLfc^jgT\ 

fflff^MoH 1 8 ICTjkLrdmcmiLX. Rjse-r-^ 
a7FbX, I/Or-^)^. *^AR/DB^J^^$iJ 
fPIHSSl 0rtt5'-y^^LTfc'<M±:S:t/\ ti^^^M}!?. 

m§^ctt)^'e'^^o 50 
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[0 0 7 4] (m6|»^ m6|»ffi{±. 
a 7;WctT5 W^iiffl L/cfiJ-efeS o 

[0 0 7 5] H2 u±. ^(D§^m(Dm6mmmici%:^ 
noRMy^y 'ysL^^v ©-f^ij^^-rniiESH'efe s o 

[0 0 7 6] 7^'y>'n-^*yT^'t±-fe;l/^©T-^»# 

:/ttBusy^«-eM^tH L7 ^-feXti-e^^ < ^ 

^7i^5^©-fe7l/-\©i!?^mL*-?-#?.J;5f<:L/ceig (Re 

ad While Write : EWWlSIt) /t^^S cl H 2 1 

[0 0 7 7] RCG2y-Ff±H~-y MSi;fE*mLffl©-fey 

X7 y 7°i:*o^ <-x^ >y 0.^1 ^Wf^il i: ^ 
c ^ 5 -fe y X 7 yf^mmr s x ^ >y ^cosf l n ^ 

[0 0 7 8] H2 itD^-^^ ^^U-fe;l/7WK n-^ 

5, 6, (J- a-f-''jymcm§'i^yym£t^o iins 
^^t/\ 7-Fm H^y FMfcj;^ ^ne,©F^^/^ 
mmii,mm!^^o tctiu 7F^xw@gS8. -ty 

X7y74. r-:5r^>y^7. tH;f7v;l/^7L''^^+?-9 

[0 0 7 9] RWWl|gcD/ci6t. 7 Fl^XfffiJtUlMliigS. 
&t;iryX7y7°4i±. Autoffli;ReadfflcD2-t-y F#fi 
■rSo Reacffl7F^'X$lJ19lH]K^±^ it*mLa3/ci6©7 

[0 0 8 0] -7?^ aitoffl7 FUXMfflHilKttn-ry F 

7 F L'X^Si&ftftJbmT-rS S -Qyv LTfc' < 0 
[0 0 8 1] n>^rn-^2. *92.^-F,iMlj@gS 

5. 6. 6' lc;Atr5n^7Fl^xa^^cDy<^y-t;l/ 
7 \y4 1 :^"^ftutocf37b^ReadffJ*Hc T7 F bX-fe 
1 1 c-)r^tSr-57 Flx'XT^^gS*tiS7 FbX;^^A^J* 
n?)o ;^7^Ay-FIK[llHl[E§6. 6' t±7FbX*^Auto 

m^Dh^. ftutoffl-feyx7y7°4' fcfgig-rs-c<;^j^ 

-Ftt-r-^TIflUfcWc^^o :int±Reac*DilSa^ 

[0 0 8 2] ifmMM'THi. ^yyyyy^. Reaof^ 
■feyx7y7°4 i:ftutoffl-feyx7y7°4' iiti^itsc 

ReacfB-feyX7y7°4{± "4Xr-^fM^J-" ^ Au 

tcffl-feyx7y7°4' tt "1 xx-^?tM^3^" ^itT!/^ 
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[0 0 8 3] feu •feyx7y:/4^, m^mu 
yr-^Tnf^Lrmmm^mm.hi^'jt'r^t, rhw© 

X 1 6 = 6 4f@+ R IX)'7i(ri^y7s7y-7'ff'^m^^S. 

So M;i!f 2/^y^«m?). 1 2 8f@©-feyx7y7° 

[0 0 8 4] cntt^U ■fe>X7y7°4^Sg?^aiLffl 

^z.hW'-r:^^, *Mm K?^ffiLffl^-byx7y:/ 

4i:U -^';77'^m-b>'X7y7°4' i:LT!/^So 
[0 0 8 5] S/c, V:x.\^-^Vnym^^)h3i-(J:,fz}b 

©»^iA^II# h ^ y fi. 'J 7 r d'fflcD^2 y X 

7^7° 4' ©73/cttt;:'Q;5;<'j;9t-rnff. K^^tHLcD 

[0 0 8 6] s/fc. wm^xMn^yTsTyfA^. 
y7r-i'ffl©-tryX7y:/4' 
itWL?5:t/\ i!>?5;<ilfe2'0©^tU-fe;V7We«W 

mo 

[0 0 8 7] 02 2fcf^-rj;'3(e, fIJ7iff1Lffl-byX7 
y7° (read s/A) 4 a. ;<-tU-b;b7U-i' 'memory cell 

ARRAY A) lA i:. ^^rU-fe;P7P^ (iVEMDRY CELL AR 

RAffi) iBiiT?itw^n, -^U7T^ffl-tyx7y:/ 
(very, s/a) 4' feMSlC^ ^*U-b;I/7WlA 

ii. ^tu-fe;i/7 w 1 B fcT'it^^nri/^So 
[0 0 8 8] ^tu-fe;l/7 W 1 ACDn'^ttP'^fn- 
(to? EEC. A) 2Atj;DaK?n. ^tU-fe;l/7^ 
^ 1 B©n'^i±, pi^rn— (Row EEC. b) 2 Bt J; 
DSI^^nSo llC<^^y-tr;l/7W 1 A(0*^A 

tt, A^^y-h (GoI. C3ATEA) 3 A. MSti'yh'f— 
MMSHIifS (031. C3ATEDRV. A) 5 A, 6 A, 6' Atc 

j;DSR5rL, ^^iJ-fe;l/7W 1 B©A^At±. 
A^-h (col. GMEB) 3B. imts'yl^f-YWmm 
iig (cbi. GAiEERV. b) 5B. 6B. 6' mz.i.^'mi 
^nSo c:cDj;9t^*U-fe;V7Wi Ail 1 Bi:-^? 

[0 0 8 9] H2 2t^-rMm, it^^mbffltD-feyx 
7y7°4t:, 7r^fflo-tyx7y7'4' 
y-fe;l/7 W 1 A i; 1 B i;l?Sl^t±t^rt-5©T\ 
7°ffiM©m^WPMT'#So 

[0 0 9 0] mi mmm) mmmAMmz.^^^ 

H^-yM.|/W7X. ^ryX7y7V^^-7';k -fe 

yxm^j^-y^*H©:?'i'5yi^'*^*:-ST^\ ctx^©^ 
[0 0 9 1] L*^u 'm'7xiv mmm-^-j^ifn 
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S^n§'>XxAtj;-3TS'5S'5-e-ST1±^l/\ M 
miSc^±PSt±/W7°^^ yftftT'j^^ < S^Wt 

■r S c i: SW^'g^S: S *\ TPSaHgift LT'MM 

/^^7X^nS^HfMM4±§f 3: L< ^l^Kgfefe^fet- 

[0 0 9 2] ^c-^^v -feyx7y7°m;f3©^-y^i;^-y 
^^--^(/jtjj^^ *5j;t>"^cD7 FPX^cD7^-tXX^? 
10 -h(D^f^5y^©^^. :?^aPi^ny^t^ffl^^J:;So -fe 

yxiii;y7rpyx*i(7D^3^'i'X^7°';^-v-i>\ 

-byx7y7V^^-7;i/:^feH©^gp^?^ 5 y^'tt. « 

?>o ^9-rs^:i;T-b;w©/W7X^-feyx^^5y 
D ^ © j-iSiWeft^-r S i; < . S /c 

[0 0 9 3] z.(jyMmW,Tmmm>z.{%^^y7.Ty 
-r-^T^^y^T. tH;f7v;V^:/p^r+J-9. r-^f 

m^-^-riff^f^Tjmm^^y'^-mmwt. H2 3 

[0:0 9 4] 02 3t:^-rj;^t. -feyX7y7°4©tH 
^fjssocjrti. M^salkeb;^^ "hxoi" t:&'j/cii^lcr— 

LD?aa= "hioi" ©:J^'f^y^'T\ Tfit©*^A7Fl^X 

v;l/9^:/^irXl 9©aig)o 
[0 0 9 5] raffli^y7;l/7^^-feX©^a. 

tTfe<o cLKpmD^'^^y^lc^h'f^rLmBft^^rc 

[0 0 9 6] ^it-^iD^^^y^^^iint^-f^yi^^^M 
2 4 \nm. 

[0 0 9 7] CEBPAD= "im" i:^-:3T. itSKOcLKPfiO^ 
ji-6±;b^ D T-At)7 F PX^-7 ^ So 

M^ENiTTALti. mmA^u^mmm^-^. ■fe>'x 
7y/to^*^.s-tryxii£DiOT^M«itiSg§(DSm 

40 siticn Detect)ft«l il^^jSf^ltS C ilCDTr^SfS^t^'fe 

So ■fe;l/-.07i'-fex. -feyxtt^PMCF^gpgiiiHllES 
^ffll^So fS^PREl?t:^-y MlJ*^7°y-^-¥-S>'*rL. fS 
-EfsENSE/^j^ "high" ic^Sii-feyx^ll^at'So 
[0 0 9 8] ■feyX7y7°ffii;ssDUT-Srr-^^-y^ 1 
7t» 1 9-f'ttl;tf;&m-rsftft 

do ■^■tlf3(DfS-^:^^SfiLA'IB, SELDKIA, IATBT?feSo fi 

Sl®7 ^'■feXBft±SALATB= "hioh" T^'-feyX7y7°fH;f3s 
^a7rt±-?-©SSx-:J?^>y^l 7fc;|E)M2rLSo ^LT 

50 GEBPACfc "IDW" il^-^T*^?., feSgt$-3/£i^n>y i?© 



(10) 
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17 

[0 0 9 9] MI. SfiLKiBa 4 ^ U >y h 
^|]|#. iTLt/M7FbX53'-6DsH3ur^i:Dc:i&o shlat 

Bi±^©sa;/ W7°^-f yt!ift©7 Fbx-fy^^ y ^ y 

D±f4©7 F^X^^;(j>>y h7>y7°^ru ^^cD47FP 
[0 10 0] 4 7 FbXx-^?© 1 (SELrma) 

u m^j^^>y7r*^t) I Ftmij-rs (iatb)» 

^at^y^^tlSo -f-LTiAifc "HIC3H" X^^(Df~ 
^ Wm^^mi' 7 r fce^^ti. DaB= "icw" 

[0 10 1] (^8i|;Mk)Bli) b^l2 4tc;.j<L/c3]7'JM 

^*aiR-rstH;^7;i/f-7°u^7(D^'t'5i^^' (SELDRT 

s (Dmsmimm-?> rob. -ifn^T^m-^s. f ^ 

2 4lc;^b/c^^5yyTi±, a*^n<y^corsMS5(^ 

[0 10 2] ^tiicMu mmmBm-^n. h2 

9 ^y 9"^?^ = y^^Mi ^ D ^Xti® Ji-5T*^ D X >y 

i^(D^^im LTfc D , n -y MrM^co^fcfS 

[0 10 3] Ji(±. Sll~Sl8||M^B<:j;0IOTb/-: 

}, oM D /cltTliWF. LT/ W 7^ -f >IS 
L^^S-r ^ 21 i; Id i D . r r3 

[0 1 0 4] S/c. ^ia7F^7©ra^-feyXfc:*5l^T 

7 F uxmic^^L^f- him^mm^Mmr^ ctv 

-fe y X 7 y 7f@SA© 2 {go 7 F ^x)iim*^5®a* < m 



[0 10 5] ^Tc. ^(Dmi±. li^i-msmm 

[0 10 6] ic/c. ±IH#^M«. m S/cail 

[0 10 7] ^ihic-. ±m^mimmicmm(Dmm(D 
10 m^mm?>^tt>^mx%^o 

[0 1 0 8] 

m L^^ffgi; LOO. A^o^(73^ >y 7Ma^»J^-r S 

[0 1 ] 0 1 &c(Dmmm 1 mmmm^ n o 

[0 2 ] 0 2 atf ^W^^ y^- U -7"7 ^■feX©7 ^ 
[03] 03tttf^W^^7^^-feX(D7^^-feXII[»^^ 

^•r0o 

[04] 04«5?J^Ay- FI»@Ii§6©-#iJ^^-r© 
iES0o 

[05] 0 5affi^INIERLEAVE= "DOW" 

tf*^-r0o 

[06] 06^±^fSW*^y^^-U-77^^■feXftf^ 

(/W:/^^yK^^tHL) ;&^-rftf^^f^5ym 

[07] 07}±^f^W^-yU7;^7^^■feX^^:^^JSt-^7 
50 FbXMiI@gS(D-fiJ^^-r©g§0o 

[08] 08aw^^^y^-u-77^-fext^^ 

■r 5 tH* 7V ^ X W@SS©-f?iJ^^t-@K0o 
[09] 09 i±t01W;^5:}g|fc7 i^-feXiC^jS-rS tH^'jV 

;l/9^7V^' X$iJfPlH]SSco-M^^-r[HlS§0o 
[010] 01 omiSeg*}1^7^^-irXT'.raif^^ 

[01 1] 01 uimmmxr^^Tmi'^ ifU-^ 
7^ y^^^ffiL) -^mmif^^ 5 y^0o 
[0 1 2 ] 0 1 2 (rmmm 3 ^ffimifc:fis n o 

[013] 01 3miSeg-e^i;l«7i'-feX©7i'-fe 

X!ll||,^^7j^T0„ 

[014] 01 4 AmiSW-e:&i'^v-U7;F7i7-fext 
t!fiS-r§7FIx'X$iJfflI|iIf§(?3-f?iJ-&/7^-r0. 01 4Btt 
01 \ kXzJ^f^W^uv ^ \ 0 0£D-[HlEi§f[I;&^-r[Hl 
SS0O 

[01 5] 01 5ttffiSWmi«7i7^Xfc;)r^jS-r 
■5 m^J v;Ff -7 b ^ XMfPllIlf§©-f?iJ^^-r IhI1E§0o 
[016] 01 6mjti||Wmi.«7^^Xijff (/^ 

50 ^7°^^yi!*mu *^t«fi^^?.^5ym 
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[Hi 7] 

[HI 8] I 

[HI 9] I 
[H2 0] I 

•nuKHo 

[H2 1] 
[H 2 2] 

[H2 3] I 

^•THKHc 
[H2 4] I 



HI 7f3:il(73fg0^©^4|IW»^§NO 
a ^ * U cD-f U^f^-r @IE§Ho 

So 

H 1 9 ^1 ©fgfji5©ii 5 mmm\^\%^ n o 

i/ a ,?< ^ y cD-M^^-rielgSHo 
H2 oaHJtSM^r-^^^-y^©-fi^U;&^ 

H 2 H± c (Dmmm e mmm^%^ n o 

H2 2au(D^H^cD^6||W^S8(D-^JfM 

i'Ho 

2 3 C cD580j5«S 7 ^SSmit {^2. N O 



[H2 5] H2 5ttm8|»Slt^§T-^ffi*^f^ 

■•D'^rn— 

0 • "^^A R /DB^m 
l-TF^X-feV^^To 



[Hi] 



[H2] 




(0OU_Z.COL_1.COU_0>.10»tt«* 


•<'>S'-'J-779-liJa 


(0,0,0)=0 


0-1-M+5-6-7 


(0,0,1)-1 


1-0-3-2-5-4-7-fl 


(0,1.0)=2 


2-3-0-1-6-7-4-5 


{0.1,1)=3 


3-2-1-0-7-6-5^ 


{1A0H 


4-5-6-7-0-1-2-3 


{1fl,1>.5 


5-4-7-6-1-0-3-2 


f1,1.0)-B 


6-7-4-5-2-3-0- ) 


(I.I.IW 


7-6-5-4-3-&1-0 



(COL_2,COL_1,COL_0)= 





LKt>-T— IN OUT -IN OIJT-IN OUT ^ 

^^>C) — INB OUTB - INB OUTB - INB OUTB 

ADDLMCH I — iSr^ jv 

lH>^|^^ |>{>H>COL_0,14i; 

T K U- X*Jft]|lJS8(?i aaD4 ■> ij r ^l-T -b :^ **jB) 




COLJl>l>- 



(13) 
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[Hi 0] [HI 1] 



(0,0,0)=0 


0,2.4,6 


0,1,2,3 


CEB ^ 




CLK 




(0,0,1 H 


1,2.4,6 


4,1,2,3 


PAD BBtelL., , 

COL 2 W^'-'-''^ 




(0,1,0).2 
(0,1,1)=3 


1,3.4,6 
1,3.5,6 


4,5,2,3 
4.5,6,3 


WLO / 


\ 


t1,0,0M 


1,3,5.7 


4,5,6,7 


CG1_0 / 


\ 


(1,0,1)=5 


0,3,5,7 


0,5.6,7 


CG2 0 / \ 


/ \ 


(1,1,0)-6 


0,2.5.7 


0,1,6,7 


CG2 1 


/ \ 


(1,1.1)-7 


0,2,4,7 


0.1,2,7 


nntii 


BO CO DO A1 B1 CI D1 AO 


«aiM4ai«7'^?-b;STfRllSS«*h«(B*^<3« ^ TPU^nU 2 3 4 S 6 7 0 




(COL_2,COL_l .COL_0)=1 Oa»II* 



5-6-7-8-9-10-11-ia 



6-7-8-9-10-11-12-13 



7-8-9-10-11-12.13-14 
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im 1 4 ] 



[Hi 6] 



ADDLATCH >-f— ADDLATCH 

- COUNT 

- nST CAHHYn- 



ADDLATCH 
COUNT 

CARRYr- 



CARRYr. 
OUT 

ADDLATCH 
COUNT 

CARRYn- 



-C>-COL_2 
—100 



^^>fr jlNB OOTBHINB OUTb| - |iNB C 




TKU'XyiS 6 7 5IiE|8 9 10 11 12 



COUNT I 
CARRYn- 



I A0DLA1 



IB 2B 



35 

T 



li 


3A 




CoJ. GATE A 
1 "---II 


'J 


Col. GATE B 


1 ■ 


^S=^l 



VERY.S/A READ S/A 



u T 



I 5B,6B,6'B 
I DATA LATCH [ —7 



I MUL 1 -9 



RDCOL_q,RDCOU.1 .HITFlb 




(15) 
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im 1 8] 



[Hi 9] 



Fusef-j' 
RDIO_0,RDld 
HDI0_2,RD10_ 
RDeOL_0,RDCO1^1, 

HITRD t, _| A^ARiOaagti 



■RD~" fr— -[ 1 




([/o_0); 
^-^ 
(i/o_i) 



1 Latch I 1 Laleh | 1 Latah | 1 Latch I 



J 6 ''-[/s/aSJ I(/S/A\J 



I 

T 



h| ^ 1.^ 11^ 1.^ 1.^ Hlf ^ 1.^ i, t^ ' 



[H2 3] 



(COL_1,COL_0H0,0) 



{COL_1,COL_0).{1,1) 
4RD 



17RD I 



(16) 



#Pj| 2002-216483 



[02 0] [02 1] 




[02 4] 

Valid Address 



dress PAD 
CLKPAD I 
CffiPAD ~' 
















! aCLKs WATT 1 . ^ . ' . 


Data 2 
INHTAL 
PRE 
















SEN 






!\ n 


\ n \ \ r 


SALATB 






r 6,7,0,1 Latch r 


e n Laleti 12-15 Latch 


SELDATA 

LATB 




^ Ms; 




'-'9,1 0^1 1'-'l ?-^i jMi 4*-' 


OOL_2 

COL 1.0 2 
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mz 51 




(51)Iht.a.7 



G 1 



17/00 



639A 



»^/ 1 mi I i^iif ^K/J^^m^HT 1 mm m 
^-^ 

F A (##) 5B025 J:sA03 J®01 ACOl SDOl Jto)2 
m)5 SD13 SD15 AE05 
5IJ.06 AAIO CE17 0303 



